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Abstract: The ichthyofauna of the Manantiales (35°02’34”S; 58°19’37”W) and El Portugues (35°04’16”S; 
58°26’09”W) streams, both of them pertaining to the high basin of the Samborombon River, in the Province of 
Buenos Aires, Argentina, was studied. Abundance, specific richness, diversity and temporary distribution were 
considered throughout an annual cycle. The specific diversity between both streams was compared and the physi¬ 
cal and chemical parameters of the environment analizad. In total 8595 specimens were captured, pertaining to 20 
species, 11 families and 5 orders. The order Characiformes was the most widely represented with 10 species and a 
relative abundance of 50%, followed by the order Siluriformes with 6 species and a relative abundance of 30%. The 
specific richness in the Manantiales was of 20 species, the annual diversity index was 1.42 and the uniformity 
index was 0.58. The specific richness in El Portugues was of 17 species, the annual diversity index was 1.51 and the 
uniformity index was 0.64. Differences in the composition of dominant species were observed. The diversity values 
are similar to that recorded in Pampasia and southern Brazil streams. 

Key words: fishes, biodiversity, Manantiales and El Portugues streams, Buenos Aires, Argentina. 

Resumen: Ictiofauna de dos arroyos en la alta cuenca del rio Samborombon, provincia de Buenos 
Aires, Argentina. Se estudio la ictiofauna de los arroyos Manantiales (35°02’34”S; 58°19’37”W) y El Portugues 
(35°04’16”S; 58°26’09”W), pertenecientes a la alta cuenca del rfo Samborombon, provincia de Buenos Aires, Ar¬ 
gentina. Se brindo especial enfasis en la abundancia, riqueza especffica, diversidad y distribution temporal a lo 
largo de un ciclo anual. Se capturaron 8.595 ejemplares, pertenecientes a 20 especies, 11 familias y 5 ordenes. El 
orden Characiformes fue el mas representado con un total de 9 especies y una abundancia relativa de 72,5 %, 
seguido de los Siluriformes con 6 especies y una abundancia relativa de 16,9%. La riqueza especffica en Manantia¬ 
les fue de 20 especies, el fndice de diversidad anual, 1,42 y el fndice de uniformidad, 0,58. La riqueza especffica en 
El Portugues fue de 17 especies, el fndice de diversidad anual, 1,51 y el fndice de uniformidad, 0,64. Se observaron 
diferencias en la composicion especffica de las especies dominantes. Los valores de diversidad son semejantes a los 
registrados en arroyos de la Pampasia y del sur de Brasil. 

Palabras clave: peces, biodiversidad, Arroyos Manatiales y El Portugues, Buenos Aires, Argentina. 


INTRODUCTION 

The ichthyofauna of South American conti¬ 
nental waters, which is the richest and most di¬ 
versified on the planet, is still mostly unknown 
(Reis et al., 2003). Distribution and specific com¬ 
position are the most important factors in 
ichthylogical communities studies (Meffe & Berra, 
1988; Matthews, 1998). In the Neotropical region, 
alternation of dry and flood seasons is mostly re¬ 
sponsible for changes in the structure of freshwa¬ 
ter fish fauna (Lowe-McConnell, 1987). However, 
in temperate seasonality rivers in the Pampasia, 
a fairly constant specific species composition and 
a high persistence of species are observed (Menni, 
2004). Furthermore, fish in fluvial systems tend 
to present changes in their patterns of distribu¬ 
tion and habitat use, because of temporary varia¬ 


tions which are linked to reproduction and search 
for food (Gorman, 1988; Wootton, 1990). 

Rivers and streams in the province of Buenos 
Aires have been scarcely studied in comparison with 
lake environments (Menni, 2004). Even though the 
number of works on the ichthyofauna in lotic envi¬ 
ronments of this province increase over the past few 
years (Lopez, 1990; Almiron et al., 1992; Almiron et 
al., 2000; Lopez et al., 2001; Remes Lenicov et al., 
2005, Liotta, 2006), the knowledge of the distribu¬ 
tion patterns in these environments is still hardly 
known. Querol et al. (1997) stress the importance 
which low order watercourses present in lotic sys¬ 
tems, because most of the species complete in these 
places their reproductive cycles and play an ecologi¬ 
cal role as transferrers of energy. 

Ichthyographically, the studied streams are in 
the Pampasic Domain of the Brasilian Subregion 
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Fig. 1. Location of sampling stations in the Manantiales and El Portugues streams, Buenos Aires 
province, Argentine. 


(Ringuelet, 1961 and 1975). Lopez et al. (2002) 
locate the Samborombon River basin in the south¬ 
ern boundary of the Subtropical Potamic Axis 
Ecoregion. The Samborombon River basin has a 
total area of 6000 km 2 (Liotta, 2006). 

In the present work we studied the ichthyo¬ 
fauna, composition and dynamics of two streams 
pertaining to the high basin of the Samborombon 
River, emphasizing the specific composition, per¬ 
manence over time, abundance and temporary 
distribution of the fish community. 

Study area 

The present work was carried out in the 
Manantiales or Campos (35°02’34”S - 58°19’37”W) 
and El Portugues (35°04’16”S - 58°26’09”W) 
streams, both of them pertaining to the high basin 
of the Samborombon River, in the district of San 
Vicente, Buenos Aires province (Fig. 1). The 
Manantiales stream is a second order body of wa¬ 
ter, tributary to the Samborombon Chico River. Its 
water has low turbidity; a velocity ranging from 
medium to high in rising water but pools are formed 
in the still water season. The floating vegetation is 
characterized predominantly by water primrose, 
Ludwigia pepoloide; water poppy, Hydrocleys 
nymphoides and water fern, Azolla filiculoide. In 
the shallow waters next to the riverbank, bacopa 
turf, Bacopa monnieri prevails. The bottom of the 
stream consists of slime and tufa. 

El Portugues stream is a first order water body 
tributary to the Samborombon Grande River. Its 
water is brown and not very clear because of the 


great amount of diluted humic acid. The water 
velocity is low in winter and the stream remained 
stagnant during summer, when pools were formed. 
The bottom is predominantly slime. Cattle rising 
have an important impact on this area. The sub¬ 
merged vegetation is characterized by the pre¬ 
dominance of Myriophyllum aquaticum and 
Bacopa monnieri. The dominant floating vegeta¬ 
tion in the sampling stations is represented by 
water primrose, Ludwigia pepoloide ; water poppy, 
Hydrocleys nymphoides', water fern, Azolla 
filiculoide, and several species of duckweeds per¬ 
taining to the genera Lemna and Spirodella. 
Among the predominant marsh plants are the 
California bulrush, Schoenoplectus californicus, 
and the giant arrowhead, Sagitaria montevidensis. 
The shallow marshy banks are covered with 
Bacopa monnieri turf. In both streams land veg¬ 
etation on the banks of the sampling areas con¬ 
sists of pastures of pulses with no trees or bushes. 

MATERIALS AND METHODS 

Two sampling stations were established, one 
in the Manantiales stream 1.5 km from the 
confluence of the Manantiales with the San 
Vicente river, and another in El Portugues stream 
6 km from its source (Fig. 1). Monthly samplings 
were carried out in both of them from May 2004 
to April 2005. 

A trawl mesh of 5 mm between knots, 10 
metres long and 1.8 metres high and a trawl mesh 
with a metallic frame of 50 cm x 30 cm, of 2 mm 
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Table 1. Physical and chemical characteristics of the Manantiales and El Portugues streams, from 10 samples. 
The mean of each variable is shown between brackets. 



Manantiales 

El Portugues 

Depth (cm) 

0.35-0.88 (0.65) 

0.17-0.55 (0.32) 

Air temperature 

9.8-31.6(21.05) 

9.8-28.3 (22.07) 

Water surface temperature 

8.6-27.4 (18.26) 

4.1-26.4(19.16) 

Water botton temperature 

9.4-27.4(18.15) 

7.9-25.8(19.25) 

Secchi depth (cm) 

9-47 (27.18) 

6-17 (10.64) 

PH 

7.1-8.9(8.02) 

7.3-8.9 (8.32) 

Conductivity (iS cm 1 ) 

188-798 (468.25) 

246-1230 (662.78) 


between knots were used for the capture of speci¬ 
mens. The latter was used in shallow vegetated 
areas near the riverbanks. The fishing effort was 
standardized at 100 m of trawling. 

Fishes were fixed in situ in a solution of 8% 
formaldehyde and then preserved in a solution of 
75% alcohol. From each specimen, standard length 
(SL) and body weight (W) were taken. The 
analysed specimens were deposited in the collec¬ 
tion of the Museo Argentino de Ciencias Natu- 
rales “Bernardino Rivadavia” (MACN-Ict). 

The species were identified according to 
Ringuelet et al. (1967), Aquino (1996), Lopez et 
al. (2003), Monasterio de Gonzo (2003) and Reis 
et al. (2003). 

For each locality the species richness (S) in a 
monthly way and the annual average were calcu¬ 
lated; the monthly specific diversity by means of 
the Shannon index ( H=-E Pi In Pi), the deriva¬ 
tional uniformity index (-/ = II /' Plmax) (Begon et 
al., 1995) and the relative abundance of each spe¬ 
cies was estimated according to the number of 
fishes by 100 m of trawling. For detect significant 
differences in the number of specimens between 
streams, a X 2 test were preformed (Sokal & Rohlf, 
1981). With the obtained diversity values, a vari¬ 
ance analysis (ANOVA) was carried out between 
localities, after a log-anova test on homogeneity 
of variances (Sokal & Rohlf, 1981). 

In each sampling place the depth and width of 
the river bed were monthly determined; the wa¬ 
ter and air temperature was taken, the pH was 
measured using a Lancet pH meter, the water con¬ 
ductivity was measured using a Horiba U 10 in¬ 
strument and the transparence using a Secchi disc 
(Table 1). 

The species present between 70% and 100% 
of the captures were considered permanent, be¬ 
tween 30% and 70% semipermanent and less than 
30% occasional (Almiron et al., 2000). 

Each species was given a trophic pattern based 
on feeding habits of adults, taking into account 


invertivorous (I), piscivorous (P), omnivorous (O), 
limnivorous-detritivorous (L-D) and herbivorous 
(H) species (Bistoni & Hued 2002). 

RESULTS 

In total 8595 specimens were captured 
(Manantiales 3230, El Portugues 5365), pertain¬ 
ing to 20 species, 11 families and 5 orders (Table 
2). The order Characiformes was the best repre¬ 
sented, with a relative abundance of 50% and nine 
species, followed by the order Siluriformes with a 
relative abundance of 30% and six species and the 
order Cyprinodontiformes with a relative abun¬ 
dance of 10% and two species. 

Characidae was the most widely represented 
family with a relative abundance of 35% and 7 
species, followed by Callichthyidae with a relative 
abundance of 5% and one species, Curimatidae 
with a relative abundance of 5% and one species, 
and the Anablepidae and Poeciliidae families with 
a relative abundance of 10% and one species each 
of them. 

In the Manantiales, specimens pertaining to 
20 species were captured, (S=20). The highest 
richness value corresponded to May (S= 14) and 
the lowest value to August (S=8). The annual 
average of monthly richness indices for the 
Manantiales was 11.7 with a standard deviation 
of 1.7. 

In El Portugues 17 species were found (S= 17) 
throughout the year. The highest richness value 
corresponded to May and January (S=14) and the 
lowest value (S=8) to July and February. The an¬ 
nual average of the monthly richness values for 
El Portugues was 11 and the standard deviation 
was 2.21. 

The monthly comparative analysis of species 
richness between the Manantiales and El Portugues 
(Fig. 2) shows curves with a similar trend, with a 
sharp fall in February and small differences during 
August, September, January and April. 
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Table 2. Specific composition of species captured in the Manantiales and El Portugues streams. N (number of 
specimens), W (total weight in grams). TG: trophic group, I: invertivores, P: piscivores, O: omnivores, L-D: limnivore- 
detritivores, H: herbivores. 


Manantiales El Portugues 


Species TG 

Cheirodon interruptus O 

Bryconamericus iheringii I 

Corydoras paleatus L-D 

Pseudocorynopoma doriae I 

Astyanax eigenmanniorum I 

Cnesterodon decemmaculatus O 

Oligosarcus jenynsii P 

Pimelodella laticeps O 

Jenynsia multidentata O 

Hoplias malabaricus P 

Astyanax sp. I 

Characidium rachovii I 

Hypostomus commersoni L-D 

Astyanax fasciatus I 

Cyphocharax voga L-D 

Loricariichthys anus L-D 

Australoheros facetus O 

Synbranchus marmoratus I 

Otocinclus flexilis H 

Rhamdia quelen P 


N 

W 

N 

W 

724 

898.3 

1739 

1881.9 

1609 

2596.9 

252 

479.4 

76 

181.1 

1179 

1002.9 

199 

301.4 

329 

411.7 

190 

295.5 

68 

122.4 

99 

14.9 

340 

73.3 

70 

460.4 

32 

45.8 

30 

158.8 

11 

13.2 

106 

142 

354 

295.5 

22 

1104.5 

54 

1286.6 

38 

55.4 

73 

166.9 

16 

5.2 

0 

0 

14 

1359.4 

0 

0 

11 

57.3 

16 

30.3 

9 

443.2 

776 

1637.4 

5 

496.3 

8 

20.7 

4 

1 

0 

0 

4 

1531.4 

2 

1285.7 

3 

2.5 

129 

26.6 

1 

3.6 

3 

3.1 


Table 3. Total N values, relative abundance in %, and permanent, semipermanent or occasional status of the 
fish species in the Manantiales and El Portugues streams. Higher relative abundance in bold. 


Species 

N 

Manantiales 
Relative 
abundance 
in % 

Status of the 
fish species 

N 

El Portugues 
Relative 
abundance 
in % 

Status of the 
fish species 

Astyanax eigenmanniorum 

190 

5.88 

permanent 

68 

1.27 

permanent 

Astyanax fasciatus 

11 

0.34 

semipermanent 

16 

0.30 

occasional 

Astyanax sp 

38 

1.18 

semipermanent 

73 

1.36 

occasional 

Bryconamericus iheringii 

1609 

49.81 

permanent 

252 

4.70 

permanent 

Characidium rachovii 

16 

0.50 

semipermanent 

0 

0.00 


Cheirodon interruptus 

724 

22.41 

permanent 

1739 

32.41 

permanent 

Cyphocharax voga 

9 

0.28 

semipermanent 

776 

14.46 

permanent 

Pseudocorynopoma doriae 

199 

6.16 

permanent 

329 

6.13 

permanent 

Oligosarcus jenynsii 

70 

2.17 

permanent 

32 

0.60 

permanent 

Hoplias malabaricus 

22 

0.68 

permanent 

54 

1.01 

semipermanent 

Cnesterodon decemmaculatus 

99 

3.07 

permanent 

340 

6.34 

permanent 

Jenynsia multidentata 

106 

3.28 

permanent 

354 

6.60 

permanent 

Pimelodella laticeps 

30 

0.93 

semipermanent 

11 

0.21 

semipermanent 

Rhamdia quelen 

1 

0.03 

occasional 

3 

0.06 

occasional 

Corydoras paleatus 

76 

2.35 

permanent 

1179 

21.98 

permanent 

Hypostomus commersoni 

14 

0.43 

semipermanent 

0 

0.00 


Loricariichthys anus 

5 

0.15 

semipermanent 

8 

0.15 

semipermanent 

Otocinclus flexilis 

3 

0.09 

occasional 

129 

2.40 

semipermanent 

Australoheros facetus 

4 

0.12 

semipermanent 

0 

0.00 


Synbranchus marmoratus 

Total 

4 

3230 

0.12 

semipermanent 

2 

5365 

0.04 

occasional 
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In the Manantiales 9 permanent species were 
obtained, Astyanax eigenmanniorum, Brycona- 
mericus iheringii, Cheirodon interruptus, 
Pseudocorynopoma doriae, Oligosarcus jenynsii, 
Hoplias malabaricus, Cnesterodon decemma- 
culatus, Jenynsia multidentata and Corydoras 
paleatus; 9 semipermanent species, Astyanax 
fasciatus, Astyanax sp., Characidium rachovii, 
Cyphocharax voga, Pimelodella laticeps, Hypos- 
tomus commersoni, Loricariichthys anus, 
Australoheros facetus and Synbranchus marmo- 
ratus; and two occasional species, Otocinclus 
flexilis and Rhamdia quelen (Table 3). 

In El Portugues 9 permanent species were 
identified, A. eigenmanniorum, B. iheringii, Ch. 
interruptus, C. voga, P. doriae, O. jenynsii, C. 
decemmaculatus, J. multidentata and C. paleatus; 
4 semipermanent species, H. malabaricus, P. 
laticeps, L. anus and O. flexilis; and 4 occasional 
species, A. fasciatus, Astyanax sp., R. quelen and 
S. marmoratus (Table 3). 

From the total number of specimens captured 
in the Manantiales, the three species with the 
highest relative abundance were B. iheringii, with 
49.81%; Ch. interruptus, with 22.41% and A. 
eigenmanniorum with 5.88%, representing be¬ 
tween the three 78.11% of the total capture (Table 
3). The species with the highest relative abun¬ 
dance in El Portugues were Ch. interruptus with 
32.41%, C. paleatus with 21.98% and C. voga with 
14.46%. These three species represented 68.85% 
of the total (Table 3). 

The annual average of the diversity index for 
the Manantiales was 1.42 (DE=0.35). The high¬ 
est monthly diversity index of the Manantiales 
corresponded to September (H=1.84), and the 
lowest to February (H=0.805). 

The annual average of the diversity index for 
El Portugues was 1.51 (DE=0.29). The highest 
monthly diversity index for the El Portugues cor¬ 
responded to September (H=1.92) and the low¬ 
est, to May (H=0.971). 

The comparative analysis of the monthly di¬ 
versity between the Manantiales and El Portugues 
shows a similar trend of the curves in both envi¬ 
ronments (Fig. 3), with small differences in Janu¬ 
ary and April. The total number of specimens cap¬ 
tured monthly in the Manantiales and the El 
Portugues streams shows significant differences 
(p<0.05). The months of December and January 
exhibit the main differences during the observed 
periods of the study (Fig. 4). No significant differ¬ 
ences for the diversity between localities was 
found (p>0.01). 

The variance analysis (ANOVA) carried out 
with the diversity indices did not show any sig¬ 
nificant differences between both localities. The 


annual average of the uniformity index in the 
Manantiales was 0.58 (DE = 0.14) and in El 
Portugues was 0.65 (DE=0.15). 

The trophic composition of the ichthyofauna 
in both environments was characterized by the 
presence of 7 invertivorous species, 3 piscivorous 
species, 5 omnivorous species, 4 limnivorous- 
detritivorous species and only one herbivorous 
species (Table 2). 

DISCUSSION 

The specific composition observed in the stud¬ 
ied streams corresponds to what is expected for 
the Neotropical freshwater ichthyofauna (Lowe- 
McConnell, 1987), particularly for the northern 
area rivers of the ecotonal transition between the 
subtropical and patagonian fish (Menni, 2004), 
where Characiformes and Siluriformes dominate. 

In the Manantiales stream specimens pertain¬ 
ing to 20 species were captured, whereas in El 
Portugues 17 species were recorded. This numeri¬ 
cal composition is similar to that found in the 
Rodriguez River (Remes Lenicov et al., 2005), a 
watercourse flowing into the Rio de la Plata, with 
12 species shared out of the 19 recorded in this 
environment. These values are considerably lower 
than those in El Pescado River (Almiron et al., 
2000) where 55 species were recorded and from 
which 16 species penetrate from the Rio de la 
Plata. All species present in the studied streams 
are also present in El Pescado River. One of the 
differences observed in relation to the number of 
species between the studied streams and El 
Pescado River is due to the fact that the latter is 
connected the whole year with the Rio de la Plata, 
from which it receives a continous influx of spe¬ 
cies. Moreover, this stream has a course of about 
36 km, being much longer than El Portugues 
stream (16 km), and the Manantiales stream (14 
km). The larger area of El Pescado River offers a 
more structurally complex habitat, with more 
environments available for shelter, feeding and 
reproduction. Many authors attribute these dif¬ 
ferences in the diversity of fish communities to 
the structure and complexity of the habitat 
(Gorman & Karr, 1978; Schlosser, 1982b; Willis et 
al., 2005). 

The specific richness of the studied streams 
is not very different from that found in streams 
in the coastal plain in Rio Grande do Sul, Brazil, 
where it ranges from 23 to 28 species (Tagliani, 
1994); from the source of the Araras River with 
9 species (Sao Paulo, Brazil) (Birindelli & 
Garavello, 2005) and the Felizardo River 
(Uruguaiana, Brazil) (Azevedo et al., 2003) which 
has 27 species. 
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Fig. 2. Curves with the monthly values of species rich¬ 
ness in the Manantiales and El Portugues streams. 
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Fig. 3. Curves with monthly indices of species diversity 
(H) in the Manantiales and El Portugues streams. 



Fig. 4. Curves with total monthly N values in the 
Manantiales and El Portugues streams. 

Even though the specific richness of the 
Manantiales stream (20) is higher than that of El 
Portugues (17), this latter stream has a higher 
specific diversity and uniformity indices than the 
Manantiales stream. This indicates that the fishes 


community individuals in the El Portugues stream 
would be distributed in a more regular way among 
the species, which is typical of a more stable com¬ 
munity. 

Diversity in these environments was lower than 
that observed in El Pescado River, which ranged 
between 1.08 and 2.04 bits (Almiron et al., 2000), 
but it was similar to the diversity values of low or¬ 
der rivers in the central area of Brazil (Melo et al., 
2003) and the Corumbatai basin rivers, in Sao Paulo, 
Brazil (Cetra & Petrere Jr., 2006).The low diversity 
would be due to the lotic character of the environ¬ 
ments which, besides, are located on the southern 
border of the natural distribution of many species 
such as E doriae, Ch. rachovii, O. flexilis, and, espe¬ 
cially, H. commersoni (Almiron etal., 2000). 

In the Manantiales the dominant species were 

B. iherigii, Ch. interruptus, and P. doriae, all per¬ 
manent species; whereas in El Portugues stream 
the most captured species were Ch. interruptus, 

C. paleatus, and C. voga, which are also perma¬ 
nent species (Table 2). These differences would 
be due to environmental characteristics where C. 
voga finds the best conditions for reproduction, 
given that in spring and summer a great number 
of juvenile specimens were captured. In El 
Portugues stream, C. paleatus finds shelter and 
food in vegetated areas with a lower velocity cur¬ 
rent, which are more common in this locality. Such 
a dominance pattern is also observed in other 
small-sized species, such as O. flexilis, J. multiden- 
tata, C. decemmaculatus and P. doriae. 

In both streams richness and diversity de¬ 
crease sharply in February, and the same is ob¬ 
served in El Portugues stream during July. In this 
month the lowest water temperature was recorded 
in this stream, coincident with an ice layer about 
2 mm thick in almost all the open water surface. 
No dead fish were detected, which suggest that 
the fish moved to deeper environments with a 
higher temperature. 

The rise in the captures in El Portugues 
stream during May and January is due to the in¬ 
crease of juveniles of species that spawn at the 
end of spring and summer. The same occurs in El 
Pescado River with the growth in number of lar¬ 
vae and juveniles that found shelter in the sub¬ 
merged vegetation (Almiron et al., 2000). 

The ichthyofauna of both environments in¬ 
cludes invertivorous (35%), omnivorous (25%), 
limnivorous-detritivorous (20%), piscivorous 
(15%) and herbivorous (5%) species. Three spe¬ 
cies, which become strictly ichthyophagous when 
they are adults, were recorded: H. malabaricus, 
O. jenynsii and R. quelen, although only juvenile 
individuals were captured from the last of these 
three species. 
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The dominance of invertivorous and piscivo¬ 
rous species coincides with the fact observed in 
rivers in the central part of the country (Bistoni 
& Hued, 2002). Even though the abundance of 
invertivorous and piscivorous species has been 
considered as a good indicator of environment 
quality (Schlosser, 1982a; Reash & Berra, 1987; 
Rodriguez-Olarte & Taphorn, 1995) in the rivers 
of Cordoba Province the trophic groups do not play 
this role because of the low trophic diversity (Hued 
& Bistoni 2005). Nevertheless, the presence of P. 
doriae and Ch. rachovii (both of them are inver¬ 
tivorous species) in the studied streams, being 
indicators of a good environmental quality (Remes 
Lenicov et al., 2005), confirms the low anthropic 
impact on both environments, considering the 
organization of trophic levels (Meffe & Berra, 
1988; Winemiller & Taphorn, 1989), food avail¬ 
ability and vegetated shelters. 

No exotic fauna, such as Cyprinus carpio, was 
observed in neither of the streams, although it is 
found in nearby watercourses, such as the San 
Vicente River, heavily impacted by the closeness 
to the city which bears the same name. 

The dominance of individuals smaller than 
100 mm length coincides with that observed by 
Castro (1999) in small South American rivers, 
suggesting that these environments comprise re¬ 
production and breeding areas. This explains the 
increase in bigger-sized species biomass, such as 
H. malabaricus, R. quelen, C. voga and S. marmo- 
ratus during the spring and summer months; that 
in addition to finding appropriate environments 
for their reproduction have a variety of food avail¬ 
able. During the whole year in the two studied 
streams, the most abundant species are perma¬ 
nent, as in El Pescado River, where Almiron et al. 
(2000) found that this “persistence” is due to the 
continuous water availability and mild tempe¬ 
ratures. 
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